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Leading Women Scientists
in the American Southwest:
A Demographic Portrait, 1900-1950
GEORGE E. WEBB

One of the mbre productive components of the "new" Western history
has been the reconstruction of women's roles in the settlement and
growth of the American West. Rejecting the"gentle tamers" stereotype,
historians have shown that women participated widely in events on
the frontier and contributed in many previously ignored ways to the
region's growth. In an effort to rescue them from the invisibility assigned by earlier students of the frontier, scholars have reevaluated
frontier women as more than the "helpmate" in the sunbonnet, an
image whieh has long'been part of American mythology. Equally importarit, discussions of women in the post-frontier period have focused
on multicultural diversity. COinparative studies have provided a more
complete view of life in the West, while investigations of the interaction
among cultures have led to a deeper understanding of the social history
.
of the region. 1
George E. Webb is professor of history in Tennessee Technological University.
1. Standard discussions of women in the West include J0'lln M. Jensen and Darlis
A. Miller, "The Gentle Tamers Revisited: New Approaches to the History of Women in
the American West," Pacific Historical Review 49 (May 1980), 173-213; Sandra L. Myres,
Westering Women and the Frontier Experience, 1800-1915 (Albuquerque: University of New
Mexico Press, 1986); Sus'an Armitage, "Women and Men in Western History: A Stereoptical Vision," Western Historical Quarterly 16 (October 1985), 381-95; and Karen Anderson, "Western Women: The Twentieth-Century Experience," in The Twentieth-Century
West: Historical Interpretations, ed. Gerald D. Nash and Richard W. Etulain (Albuquerque:
University of New Mexico Press, 1989),99-122. A good study of women in the Southwest
is Joan M. Jensen and Darlis A. Miller, eds., New Mexico Women: Intercultural Perspectives
(Albuquerq~e: University of New Mexico Press, 1986).
.
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The West's women scientists have rarely been included in the
reevaluation of the region's female population. 2 Although historians
have recently contributed to an understanding of the role of women
in the growth of American science, they have generally focused on the
eastern half of the nation, with occasional discussions of California. 3
A demographic analysis of leading women scientists employed in the
Southwest (here defined as Arizona, New Mexico, and the western
panhandle of Texas) provides a valuable case study of an important
group in the intellectual history of the West. The professional characteristics of these women, especially when compared with those of
their male colleagues in the Southwest and with their female colleagues
throughout the nation, help to define the specific role women played
in the establishment of the region's science.
Biographical data concerning women scientists in the American
Southwest were collected from the American Men of Science volumes
published in 1921,1927, 1933, 1938, and 1949. 4 Despite its title, American
Men of Science remained the standard biographical directory for the
nation's scientists, male and female, during the first half of the twentieth century. It is important to note, however, that the editors of these
volumes made no attempt to include all Americans who might claim
to be scientists. Originally compiled by noted psychologistJ. McKeen
Cattell, the directories included only those individuals "who have carried on research work in the natural and exact sciences." Cattell and
his editorial successors focused on those American scientists with sig,
nificant reputations, as displayed by their publications, membership
in professional organizations, and institutional affiliation. 5 Despite these
2. Two recent exceptions to this generalization are Barbara A. Babcock and Nancy
J. Parezo, Daughters of the Desert: Women Anthropologists and the Native American Southwest,
1880-1980 (Albuquerque: University of New Mexico Press, 1988) and Harriet Kofalk, No
Woman Tenderfoot: Florence Merriam Bailey, Pioneer Naturalist (College Station: Texas A&M
University Press, 1989).
3. The standard study of women scientists remains Margaret W. Rossiter, Women
Scientists in America: Struggles and Strategies to 1940 (Baltimore, Maryland: Johns Hopkins
University Press, 1984). Also see John Lankford and Rickey L. Slavings, "Gender and
Science: Women in American Astronomy, 1859-1940," Physics Today 43 (March 1990),5865.
4. No southwestern women scientists appeared in the volumes published in 1906
and 1910. The 1944 volume, compiled during the war years, was omitted because of its
unreliability concerning southwestern scientists, many of whom remained listed with
their home institutions outside the region. For this definition of the region, see D. W.
Meinig, Southwest: Three Peoples in Geographical Change, 1600-1970 (New York: Oxford
University Press, 1971), 7-8.
5. J. McKeen Cattell, ed., American Men of Science: A Biographical Directory (Lancaster,
Pennsylvania: Jaques Cattell Press, 1906), v-vi; Stephen S. Visher, Scientists Starred 19031943 in "American Men of Science:' (New York: Ayer Company, 1975), 3-5.
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limitations"the number of south~estern scientists listed in these volumes increased dramatically, reaching more than five hundred by the
late 1940s. The women included in this population represented a similarly elite group among the nation's scientists. American Men of Science
volumes underrepresented women scientists because of their concentration in, the lower academic ranks and research positions. To gain
inclusion in these volumes, therefore, women needed particularly noteworthy credentials.
As detailed in Margaret Rossiter's 1982 study, Women Scientists in
America: Struggles and Strategies to 1940, the American scientific community offered limited opportunities for women before World War II.
Although women gained access to major doctoral programs as early
as the turn of the century, they rarely found employment at the academic levels their training indicated. Instead, the leading women scientists continued to teach and conduct research at women's colleges
(especially Wellesley, Vassar, Mount Holyoke, and Smith), while other
women found employment at the growing number of coeducational '
and land-grant colleges, in a few government agencies, and in a small
number, of industrial firms. Outside of the elite women's colleges,
however, women scientists tended to be concentrated in the lower I,
ranks or positions, with little chance for significant advancement. They'
frequently served as voluntary or poorly paid assistants in laboratories,
despite holding graduate degrees from major universities. 6
Women scientists contributed to their own "invisibility" by accepting overqualification as the price for recognition from and admission to the wider scientific community. Rossiter described this internalized
double standard as the "Madame Curie Strategy," which took on greater
visibility after Marie Curie's fund-raising visit to the United States in
1921. Although newspaper articles discussed her life in great detail
and applauded her for "opening doors" for women scientists, the impact on her American colleagues proved detrimental. Very few American scientists (male or female) were the intellectual equal of Madame
Curie, yet in order to be considered for an appropriate academic post
an American woman scientist had to convince her male colleagues that
she had reached Curie's status. Despite their higher educational qualifications (those listed in American Men of Science held the Ph.D. in
significantly higher proportions than did their male colleagues), women
scientists generally remained mired in the lower ranks of their academic
disciplines because, they had not achieved the eminence of Madame
6. Rossiter, Women Scientists in America, xv-xviii, 15-65, 99-110, 204-12.
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Curie.? A study of female academicians in the late 1920s indicated that
the situation for women college teachers was no better in other fields
than in the sciences, despite their greater presence in languages and
the social sciences. Responses to t~e survey stressed the frustration
and bitterness that such underrecognition and low salaries created.
The author's closing paragraph cogently summarized her findings:
Women with exceptional ability and proper influence testify
to the fact that they were able to rise to a position equal to that
of male colleagues, but the rank and file of the respondents seem
to have developed a defensive attitude bordering on martyrdom,
and complained, waxed bitter, and voiced resentment toward the
conditions of which they were victims. 8
The prospects for women scientists in the United States, however,
were not totally bleak. Throughout the first few decades of the twentieth century, the concept of "women's work" in science led to opportunities in specific fields. Chemist Ellen Swallow Richards, for example,
applied her training at Vassar and the Massachusetts Institute of Technology to the creation of home economics as a scientific field by 1910.
Stressing the importance of science to many facets of homemaking,
Richards' work led to a discipline that became particularly valuable to
the emerging land-grant schools with their extension services in· the
Midwest and West. Other disciplines that provided women scientists
with professional opportunities included nutrition (as in home economics, women chemists tended to dominate this field), hygiene, and,
to a lesster extent, botany, medicine, and anthropology. In these disciplines, women could advance even if salaries remained consistently
below those of men with similar rank. Coeducational colleges and
universittes also provided women scientists with administrative opportunities in the office of dean of women. Campus officials frequently
added such positions to the duties of female faculty members regardless of their background or qualifications. 9
As women scientists attempted to gain access to legitimate roles
7. Ibid., 120-68.
8. Marion O. Hawthorne, "Women as College Teachers," Annals of the American
Academy of Political and Social Science 143 (May 1929), 146-53. Two valuable studies of the
place of women in science include Marie Farnsworth, "Women in Chemistry-A Statistical Study," Industrial and Engineering Chemistry 3 (September 10, 1925), 4; and Ethel L.
French, "A Survey of the Training and Placement of Women Chemistry Majors in Women's and Co-Educational Colleges:' Journal of Chemical Education 16 (December 1939),57477.

9. Rossiter, Women Scientists in America, 52-71, 116-21, 137-38, 160-65, 200-204.
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in the American scientific community, science in the Southwest grew
steadily into a position of respectability. Naturalists had long viewed
the region as a source of new species and a~ a natural laboratory for
the study of the biological and climatic uniqueness of the Southwest.
Institution,al growth characterized southwestern science during the
early twentieth century as the region's educational establishment expanded. Large numbers of scientists held positions at the University
of Arizona (Tucson), the University of New Mexico (Albuquerque),
and New Mexico College (Las Cruces), with others scattered throughout the region in the smaller schools. By the 1930s, the federal government had emerged as a significant employer through the expanded
rese~rch activities of the Agriculture and Interior departments. The
215 southwestern scientists listed in the 1938 volume of American Men
of Science represented a wide range of specialties, educational backgrounds, and employment characteristics, indicating that they had
established the region as a legitimate partner in the nation's scientific
pursuit. 10
Despite the steady growth of southwestern scieI).ce in the early
decades of the twentieth century, women scientists became visible in
the region very slowly.ll The first two women listed in American Me,,!
of Science appeared in the 1'921 volume, displaying many of the characteristics of their female colleagues throughout the nation. Edna Mosher, a native of Canada, earned an undergraduate degree at Cornell
University in 1908, after which she studied entomology at the University of Illinois. A doctoral graduate of 1915, she taught at Ohio State
University and the University of Illinois before accepting a position as
professor of biology at the University .of New Mexico in 1919. Her
appointment to a senior position represented an unusual degree of
recognition for a 'woman scientist, but her selection as dean of women
in 1920 more closely followed the academic practices of the period. She
held these two positions until 1923, when she accepted a professorial
post at Adelphi College in Garden City, New York.
If Mosher's career in New Mexico suggests that opportunities for
women scientists were greater in the region than in the nation as a
10. On the growth of science in the Southwest before World War II, see George E.
Webb, "Scientists in the American Southwest: The Birth of a Community, 1906-1938,"
The Historian 50 (February 1988), 173-95.
.
11. The new speciality of home economics had become visible in New Mexico some-'
what earlier. See Joan M. Jensel1, "Canning Comes to New Mexico: Women and the
Agricultural Extension Service, 1914-1919," in Jensen and Miller, eds., New Mexico Women,
201-26; and Sally J. Lee and Jeffrey P. Brown, "Women at New Mexico State University:
The Early Years, 1888-1920," New Mexico Historical Review 64 (January 1989), 77-93.
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whole, the experiences of Edith Shreve provide an alternative image.
A graduate of the University of Chicago with degrees in physics and
chemistrYI she was a physics instructor at Goucher College when she
met botanist Forrest Shreve. After their marriage in 1909, Shreve joined
her husband in his work at the Carnegie Desert Laboratory near Tucson,quickly establishing herself as a plant physiologist. By 1914, for
example, she had published a classic study on palo verde transpiration
which remains part of the standard literature. She accompanied her
husband on field expeditions, but generally worked independently on
her own research topicsY Despite her recognized ability, however,
Edith Shreve served asa "voluntary investigator" for the Desert Laboratory, a situation many women scientists endured during the early
twentieth century because of nepotism rules.
Over the next dozen years, the number of women scientists employed in the Southwest remained stable at four. While Shreve continued her research in plant physiology,13 other women arrived in the
region to pursue various studies. Botanist Frances Louise Long briefly
worked at the Desert Lab in the late 1920s (before moving to the Carnegie Institution's Santa Barbara facility), while biologist Helen Murphy (University of New Mexico) and chemist Lila Sands (University of
Arizona) accepted faculty appointments in 1923 and 1924, respectively.
The 1933 cohort included two new names, both of whom held positions
at the University of Arizona. Bacteriologist Mary Estill Caldwell, a
recent recipient of a University of Chicago doctorate, was assistant
professor of biology. Born in Ohio, she had earned undergraduate and
master's degrees at the University of Arizona, after which she taught
biology for the institution as an instructor from 1919 to 1924. She married zoologist (and Arizona faculty member) George T. Caldwell in
1925. A Rockefeller Foundation Fellowship for 1929-1930 enabled her
to pursue doctoral study. Margaret Cammack Smith came to Tucson
in 1925 as associate professor of home economics, after teaching at
Columbia Teachers College and earning a doctorate from Columbia
University. A specialist in nutrition, her research interests paralleled
those of her husband, Arizona agricultural chemist Howard Smith,
12. Janice Emily Bowers, A Sense of Place: The Life and Work of Forrest Shreve (Tucson:
University of Arizona Press, 1988), 21-23, 46-50, 66-67, 70, 82, 95. Edith B. Shreve, The
Daily March of Transpiration in a Desert Perennial (Washington, D. c.: Carnegie Institution,
1914). Another example of Shreve's research interests is Edith Bellamy Shreve, "Investigations on the Imbibition of Water by Gelatine," Science 48 (September 27, 1918), 32427.
13. Edith B. Shreve, "Seasonal Changes in the Water Relations of Desert Plants,"
Ecology 4 (July 1923), 266-92.
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Mary Estill Caldwell. Photograph courtesy of Special Collections, University
of Arizona Library.
of'

whom she married in 1927. By 1928, she had been promoted to the
rank of professor of nutrition and nutrition chemist at the university.
The women scientists employed in the Southwest during the 1920s
and early 1930s, although small in number, nonetheless provide intriguing insights into the role such women played in the establishment
of a scientific community in the region. As was the case with their
male colleagues, most 'of the women were born in the Midwest and
attended such leading undergraduate and graduate institutions as Cornell University, the University of Chicago, and the University of IllirlOis.
These schools were the primary sources of women scientists in the
nation, indicating that southwestern women scientists shared many
of the professional characteristics of the national population. 14
The Southwest's women scientists also displayed other characteristics of their sisters elsewhere. The concept of "women's work" re14. Rossiter, Women Scientists in America, 36-40, 146-59.
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mained quite evident in the employment histories of these 'women.
Such "feminized" fields as m:ltrition and home economics were well
represented, as were the slightly less feminized specialties of botany
and biology. The new discipline of bacteriology emerged as' a field of
interest to women, at least in part because of its connection with various
health reforms of the early twentieth century.15 The "Madame Curie
Strategy" was also evident, as indicated by the high proportion of Ph.D.
recipients (Edith Shreve was the only woman scientist without this
degree).
During this early period in the Southwest's scientific growth, however, evidence indicates that women gained promotion more easily
than colleagues elsewhere. Women had enjoyed greater opportunities
for advancement in western colleges and universities throughout the
twentieth century. A study published in Science in 1912 !ndicated that
women were more than twice as likely to hold positions iri state colleges
and universities west of the Mississippi River than in those east of the
river. Although these women tended to be employed in fields other
than science and at' the rank of instructor, more than 10 percent (primarily in western schools) held the rank of professor. 16 Among southwestern }Vomen scientists, Mosher, Murphy, and Sinith progressed
rapidly to senior positions, while Caldwell and Sands earned posts as
assistant professors more quickly than individuals with similar credentials in other regions. Admittedly, the small population makes generalizations suspect, but opportunities for women scientists clearly
existed in the Southwest of the 1920s and early 1930s.
The number of women scientists in the Southwest more than doubled between the 1933 American Men of Science volume and the 1938
edition, providing a data base which allows a more systematic analysis
of their characteristics and status. As had been the case earlier, southwestern wom~n scientists of the late 1930s displayed a strong midwestern connection. Sixty percent of the 193~ cohort were born in the
Midwest (Table 1) and half of them earned undergraduate degrees in
the region (Table 2). Unlike their female colleagues elsewhere, southwestern women scientists were overwhelmingly educated in coeducational institutions; Goucher College, with one alumna, was the only
women's college represented among the 1938 population. In addition
to the midwestern concentration, a secondary undergraduate axis of
15. Ibid., 138,238-41. Among southwestern women scientists in the 1920s and early
19305, only chemist Lila Sands held a position in a traditionally male-dominated field.
16. C. H~ Handschin, "The Percentage of Women Teachers in State Colleges and
Universities," Science 35 (January 12, 1912), 55-57.
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Arizona and California appeared among these women scientists. Stanford University and the University of California each produced one
graduate, while the University of Arizona claimed two. Eighty percent
of these sclentists held the doctoral degree, a significantly higher figure
than that of the region's scientific population as a whole. Major programs at the University of Chicago, Columbia University, and the University of California were represented, as were slightly less well
established programs at such schools as Ohio State University'and the
University of Nebraska (Table 3). Graduates appear to have continued
their education at the same school in most cases. Of those who pursued
a master's degree (nine of the ten), all but three remained at their
undergraduate institution. Of the eight who earned the doctorate, half
did' so at their undergraduate school. The two University of Arizona
gra~uates remained in Tucson for their master's degrees and then
moved to the University of Chicago for doctoral work In terms of their
educational background, the region's women scientists possessed credentials little different from their male colleagues.
.
The "women's work" perspective continued. to characterize the
region's female scientists as the decade of the 1930s ended (Table 4).
Such fields as medicine, nutrition, anthropology, and botany dominated the specialties these scientists claimed. Although two chemists:
appear among the 1938 population, one of them focused on nutrition
research. Louise Otis, with three degrees from Northwestern University and teaching experience at Pomona College, joined the Arizona
Agricultural Experiment Station staff in 1935 as associate nutrition
chemist. Women scientists found employment at several different institutions (only the University of Arizona employed more than one),
ranging from colleges and universities to independent research facilities such as the Gila Pueblo Archaeological Foundation and the Carnegie Desert Laboratory (Table 5). Data concerning academic employment
~uggest that women continued to fare better in the Southwest than
their female colleagues elsewhere. Of the five who held academic positions, two were full professors in 1938 while the other three were
divided equally among the instructor, assistant professor, and associate
professor ranks. Women who held research positions tended to be
concentrated at the junior staff level, a situation common for women
. scientists in the late 1930s.
Southwestern women scientists contributed to their profeSSIons
in a number of different ways. Edith Shreve, for example, continued
to volunteer her services to the Desert Laboratory, pursuing her own
.research interestswhile assisting her husband in his. Another husbandwife research team accomplished their work at the Arizona Agricultural
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Margaret Cammack Smith. Photograph courtesy of Special Collections, University of Arizona Library.

Experiment Station in Tucson. Nutritionist Margaret Smith and her
agricultural chemist husband, Howard, investigated the mottling of
human tooth enamel during the 1930s, determining that excessive fluorine in water supplies caused this condition. Analyzing more than
twenty-six thousand water samples in Arizona, they devised a practical
method to reduce the fluorine level in rural home :water wells and, by
the late 1930s, had encouraged municipal authorities to expand the
process to city water systems. I?
Another woman scientist found the Southwest a land of exceptional opportunity. Mary Caldwell's career at the University of Arizona
progressed rapidly during the 1930s, leading to her appointment as
head of the bacteriology department in 1935 and" her promotion to full
professor two years later. In a period of few such opportunities for
17. Irvin May, "Southwestern Agricultural Experiment Stations During the New
Deal," Journal of the West 18 (October 1979), 77.

GEORGE E. WEBB

o

51

women scientists, Caldwell's success was sufficiently unusual that .Rossiter singled her out as the only southwestern scientist discussed in
Women Scientists in America. Rossiter suggested that Caldwell's promotion was made easier because she had earned two degrees at Arizona and was therefore well known by senior colleagues .18 Although
not mentioned byRossiter, Caldwell's research interests in tuberculosis
undoubtedly contributed to her colleagues' high esteem.
The greatest opportunities for the region's women scientists appeared in anthropology. Combining as it did the "women's work"
concept and the traditional importance of the Southwest to the discipline, anthropology provided various opportunities during the 1930s,
even for individuals trained in other fields. Physician Sophie B. Aberle
(Ph.D., Stanford, 1927; M.D., Yale, 1930) arrived in Albuquerque in
1935 as the superintendent of Pueblo Indians for the Bureau of Indian
Affairs. In addition to her administrative duties, she conducted research concerning the vital statistics of the Pueblo Indians and the
growth and development of their children. The federal government's
growing concern with the medical problems facing Native A!pericans
during the 1930s provided Aberle with significant support fOf' her en'
d eavors. 19
~
Of greater moment for anthropology itself, two figures stand oJf .?(
among the women sci~ntists of the late 1930s. Isabel Kelly (Ph.D.,
University of California, 1932), a student of noted anthropologist Alfred
Kroeberand sociologist Mary Roberts Coolidge, served two years as
a National Research Fellow at the Laboratory of Anthropology in Santa
Fe. In 1937, she joined the Gila Pueblo Archaeological Foundation in
Globe, Arizona, for which she excavated the important Hodges Site
north of Tucson. Her endeavors provided specific information about
the Hohokam culture and paralleled contemporary investigations in
the state. Although Kelly is most famous,for her later work in western
Mexico during the 1940s and 1950s, her contributions to southwestern
archaeology were no less significant. 20
18, Rossiter, Women Scientists in America, 187-88.
19. Recent discussions of specific programs include Robert A. Trennert, "Indian

Sore Eyes: The Federal Campaign to Control Trachoma in the Southwest, 1910-1940,"
Journal of the Southwest 32 (Summer 1990), 121-49; and Sandra K. Schackel, "'The Tales
Those Nurses Told!': Public Health Nurses Among the Pueblo and Navajo Indians," New
Mexico Historical Review 65 (April 1990), 225-49.
20. Babcock and Parezo, Daughters of the Desert, 147. For background information
on Hohokam archaeology, see Emil W. Haury, The Hohokam: Desert Farmers & Craftsmen,
'Excavations at Snaketown, 1964-1965 (Tucson: University of Arizona Press, 1976), 3-9. On
the Hodges Si.te, see Gayle H. Hartmann, ed., The Hodges Ruin: A Hohokam Community
in the Tucson Basin (Tucson: University of Arizona Press, 1978).
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Even more noted for her anthropological research in the Southwest, Florence Hawley also represents one of the few native· Southwesterners to make an early contribution to science. Born in La Cananea,
Mexico, in 1906, Hawley pursued her undergraduate and master's degrees at the University of Arizona, where she studied with respected
archaeologist Byron Cummings and dendrochronologist A. E. Douglass. One of the first women to earn a doctorate in archaeology (University of Chicago, 1934), she applied the new technique of tree-ring
dating to determine the age of the Chetro Ketl ruin in Chaco Canyon
and later extended dendrochronological research to the Mississippi
Valley. She accepted an assistant professorship at the University of
New Mexico in 1935 and held a joint appointmenfat the University of
Chicago from 1937 until 1940. 21 Already a leading figure in archaeology
by the mid-1930s, Hawley's presence aided in the establishment of the
University of New Mexico as a second focus for southwestern archaeology, joining the well-established program at the University of Arizona.
The Second World War brought about a dramatic increase in the
number of scientists in the American Southwest. The wartime establishment and growth of the Los Alamos research facility brought leading scientists from throughout the United States to the high desert of
northern New Mexico. Although many of these individuals left the
region at war's end, the laboratory remained as an integral part of the
nation's technical infrastructure. The region's universities and colleges
grew rapidly in the late 194Os, hiring large numbers of scientists for
both faculty and research positions. The presence of Los Alamos certainly provided the Southwest with increased scientific credibility, but
the existing prewar scientific community continued to contribute significantly as well. An accurate portrait' of southwestern scientists in
the late 1940s would thus require two canvasses. Scientists involved
with the work at Los Alamos participated in the "Big Science" of large
budgets, team research, and sophisticated equipment, while many other
scientists continued to investigate the region's unique characteristics. 22
More than five hundred southwestern scientists were listed in the 1949
21. Babcock and Parezo, Daughters of the Desert, 125-29. On developments in dendrochronology during this period, see George Ernest Webb, Tree Rings and Telescopes: The
Scientific Career of A. E. Douglass (Tucson: University of Arizona Press, 1983), 101-51.
22. George E. Webb, "Scientists in the American Southwest: The Impact of World
War II," paper presented at Western History Association meeting, Reno, Nevada, October 17-20, 1990.
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American Men of Science volume, a clear indication of the region's place
as a science center.
The dramatic increase in the number and status of women scientists in the Southwest paralleied the ge'neral growth of science in the
region. The number of women scientists nearly doubled between 1938
and 1949, with nineteen listed in the American Men of Science volume
published in the latter year: Although the establishment and growth
of Los Alamos accounted for much of the increase in the region's
scientific population, the number of women employed at the laboratory
remained small. Only three of the nineteen held positions at Los Alamos, suggesting that the Second World War had little effeCt on employment opportunities for the region's female scientists.
The demographic, characteristics of the Southwest's women scientists, however, changed markedly between the late 1930s and the
late 1940s. Although the Midwest remained the region of birth for the
largest number of these scientists (nearly 50 percent), the Middle Atlantic states and the South also claimed large numbers (Table 1). The
Midwest and Middle Atlantic states had long been the origin of the
majority of the region's scientists', but the South appears as a leading
source only among women scientists. The' educational backgrounds of
the region's women scientists also changed during the decade. At the
undergraduate level, schools in the Southwest and qn the Pacific coast
supplanted the midwestern colleges and universities as the leading
suppliers of these scientists (Table 2). The University of Chicago claimed
three alumnae, but the only other schools with multiple graduates were the University of Arizona with three and the University of New Mexico
with two. The presence of these latter two institUtions among leading
producers of science undergraduates provides indirect evidence of the
growth of science in the region during the preceding decades.
Women scientists in the Southwes~ continued to represent a better
educated population than their male colleagues. All but one of the
nineteen held postgraduate degrees, with more than 84 percent recipients of the 'Ph.D. or M.D. degree. The corresponding figure for the
region's scientific population as a whole was slightly less than 60 percent. ,The University of Chicago remained the primary source of science
doct9rates among women scientists, producing a third of-all degrees
(Table 3). Other leading science programs that supplied southwestern
women scientists included C<;>lumbia, Johns Hopkins, and Cornell universities. 23 Although the region's universities were slowly adding doc23. The ~o M.D. degrees were from Yale and Rochester.

.r
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toral programs, only the University of Arizona produced a Ph.D. among
this population, bestowing a botany degree onKittie F. Parker in 1946.
Parker had been in Tucson since 1937, when her husband, Kenneth,
accepted a position with the Southwest Forest and Range Experiment
Station of the U.S. Forest Service. She served as laboratory assistant
and instructor until 1949, when she became an assistant professor of
botany and the curator of the university's herbarium. Unlike their
colleagues of a decade before, the 1949 cohort failed to remain at their
baccalaureate institutions for graduate study. Ten of the seventeen who
earned master's degrees remained at their undergraduate schools, but
only the four graduates of the University of Chicago, the University
of Nebraska, and Stanford University earned their doctorates from the
schools granting their bachelor's degrees.
Employment patterns show less remarkable change during the
decade, although certain developments are noteworthy (Table 5). Academic appointments became even more dominant in the late 1940s,
with nearly 70 percent of all women scientists employed by the universities and colleges of the region. The University of Arizona remained
the leading location of women scientists, employing seven of the nineteen, while New Mexico Highlands University included two women
scientists among its faculty. The tanks these women held indicate a
continued distribution which was more advanced than that which characterized women scientists nationwide. Nearly half of the women academic scientists held full professorships and only two of the thirteen
remained below the associate professor level.
Two phenomena emerge to explain this concentration in higher
ranks. In many cases, promotions occurred in a relatively rapid fashion.
Nutritionist Ethel M. Thompson, for example, joined the University
of Arizona faculty as an assistant professor in 1938. After receiving her
Ph.D. from Columbia University in 1940, she advanced to associate
professor, followed by a professorship in 1942. In disciplines less identified as "women's work," southwestern women scientists had a more
difficult path to senior status, although even here they appear to have
been more successful than their colleagues elsewhere. Chemist Lila
Sands gained promotion to full professor in 1938, after eight years as
associate professor, while clinical psychologist Anna Y. Martin assumed the chairmanship of the psychology department at New Mexico
Highlands in 1949 after three years as associate professor and dean of
women. Southwestern schools also tended to hire women scientists at
advanced ranks. Botanist Mary H. Wilde (Ph.D., Cornell, 1942) taught
six years at Mt. Holyoke College as instructor and assistant professor
before moving to Texas Western College in EI Paso as associate professor
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Ethel M.. Thompson. Photograph courtesy of Special Collections, University
of Arizona Library.

in 1949. New Mexico Highlands University was sufficiently motivated
to hire biologist Lora M. Shields as an associate professor upon completion of her Ph.D. at'the University of Iowa in 1947.
'
Specializations of the region's women scientists underwent little
change between the late 1930s and late 1940s (Table 4). Concentration
in traditional fields for women appears even more pronounced, with
all but three of the nineteen women in fields such as medicine, nutrition, anthropology, psychology, or botany. Two of the three exceptions
to this characteristic were physicists Elizabeth Graves and Jane Hall,
who had joined the staff at Los Alamos Scientific Laboratoryin 1943
and 1945, respectively. Graves' husband, Alvin (whom she had married
while they were students at the University of Chicago), had, been a
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TABLE 1. Birthplace.

American Men of Science volume
State/Country
New York
New Jersey
Maryland
North Carolina
Tennessee
Arkansas
Oklahoma
Ohio
Michigan
Illinois
Missouri
Iowa
Nebraska
Minnesota
Colorado
California
CANADA
MEXICO
SCOTLAND

1921

1927

1933

1938

1949

1

1
2

1

1

1

2

1
1

2
1
1

1
1

1
1

1
1
1
1
1
1
1
1
1
1
3
2

1
1
1

1

1

Los Alamos staff member since 1943 as well, and served as a division
leader in the late 1940s.
Although most of the region's women scientists remained at least
moderately active in research, two disciplines (medicine and anthropology) attracted the greatest interest. The Southwest's reputation as
a haven for those afflicted with respiratory illnesses led to much research on tuberculosis. 24 Mary Caldwell continued her bacteri~logical
studies of the disease, while Edith Shreve joined the Desert Sanatorium
and Research Institute in 1940 as a research biochemist. Shreve's new
studies paralleled her husband's decreasing activity at the Carnegie
Desert Laboratory after the late 1930s. Even before his retirement in
24. The literature on the Southwest's role as a tuberculosis haven includes many
good studies. For the period before 1900, see Billy M. Jones, Health-Seekers in the Southwest,
1817-1900 (Norman: University of Oklahoma Press, 1967), 123-98. Valuable discussions
of the situation in New Mexico include Jake W. Spidle, Jr., Doctors of Medicine in New
Mexico: A History of Health and Medical Practice, 1886-1986 (Albuquerque: University of
New Mexico Press, 1986), 87-169; and Judith R. Johnson, "John Weinzirl: A Personal
Search for the Conquest of Tuberculosis," New Mexico Historical Review 63 (April 1988),
141-55.
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TABLE 2. Undergraduate Institutions.

American Men of Science volume
Institution
U. of Chicago
U. of Arizona
U. of Nebraska
U. of Minnesota
U. of California
Cornell
U. of New Mexico
Stanford
Drake
Goucher
Illinois S1. Normal
Miami (Ohio)
M1. Holyoke
New Jersey ColI. Women
North Texas S1. ColI.
Northwestern
Pittsburgh
U. of Washington

1921

1927

1933

1938

1949

1

1

1
1
1
1

1
2
1
1
1

3
3
1
1
1

1

2
1
1

2

1

1

1
1
1
1
1
1
1
1
1

mid-1945, Forrest Shre~e had spent less and less time a~ the laboratory
as his health slowly deteriorated. 25 PhysiCian Jean C. Sabine, who had
joined the medical research staff at Los Alamos in 1949, investigated
the activity of the enzyme cholinesterase in blood disorders such as
,
pernicious anemia.
'
The field of anthropology, however, continued to represent the .
discipline with the greatest opportunities for women scientists in the
Southwest. By the late 194Os, Florence Hawley gained promotion to
associate professor at the University of New Mexico, where she continued her research concerning the region's Indians. This work attracted national interest and led to her appointment to the elections
coIlUl}ittee of the American Anthropological Association in 1948. 26 Hawley
also devoted 'significant time to her teaching responsibilities, combining
25. Bowers, A Sense of Place, 148. Edith Shreve did not abandon research in plant
physiology, however, as shown by her June 1940 presentation at .the Pacific Section
meeting of the Botanical Society of America. E. B. Shreve, "The Relation of Transpiration
to Evaporation from Artificial Surfaces," American}ournal of Botany 27 (October 1940),'
707.
26. Babcock and Parezo, Daughters of the Desert, 125.
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TABLE 3. Ph.D. Institutions.

American Men of Science volume
Institution

U. of Chicago
Columbia
U. of Nebraska
Cornell
Stanford
U. of Arizona
U. of California
Clark
Johns Hopkins
U. of Illinois
U. of Iowa
U. of Minnesota
Northwestern
Ohio State
U. of Texas

1921

1927

1
1

1933

1938

1949

1
1
1

2
1
1

5
2
1
1
1
1

1

1
1
1
1
1
1
1
1
1

classroom activities and fieldwork at all levels. One of her first students
in Albuquerque was Bertha P. Dutton, who earned undergraduate and
master's degrees under Hawley in the mid-1930s. Dutton secured a
staff position with the Museum of New Mexico in 1936 and soon became
curator of ethnology, the first of many administrative positions she
held at the museum. 27 The University of Arizona employed the third
woman anthropologist in the region. Clara Lee Tanner had been one
of the first archaeology graduate students at Arizona in the late 1920s
(the other two were Florence Hawley and Emil W. Haury) and became
an instructor at the Tucson school after earning her M.A. degree in
1928. A specialist in Southwest Indian art, Tanner became an assistant
professor in 1935. 28
.
In addition to their success lin terms of promotion and status at
their home institutions, women scientists in the Southwest also gained
recognition on the national and state levels. Both Hawley and Dutton,
for example, were fellows of the American Anthropological Association, while geographer Agnes Morgan Allen (Arizona State Teachers
College in Flagstaff) held a position on the executive board of the
National Council of Geography Teachers. Sophie Aberle had retired as
27. Ibid., 129, 135.
28. Ibid., 159. Tanner's lack of a Ph.D. slowed her promotion rate significantly.
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TABLE 4. Scientific Disciplines.
Discipline
Mathematics
Physics
Chemistry
Biology
Bacteriology
Botany
Plant Physiology
Medicine
Psychology
Nutrition'
Anthropology
Archaeology
Geography
Home Economics

1921

American Men of Science volume
1927
1933
1938
1949
1

1

1
1

1

1
1

1
1

2
1
1

1

1
1

1

1
2

2
1
1
1
2
1
2
2
2
2
1
1
1

superintendent of Pueblo Indians in 1944 to accept an administrative
position in the Division of Medical Sciences of 'the Natio~al Research \Council, remaining in Albuquerque while discharging her responsibilities. Two University of Arizona faculty members held important
state positions in their disciplines. Nutritionist Ethel Thompson 'Served
as chairman of the Arizona Nutrition Council during 1944:....1945 and
was elected president of the Arizona Dietetic Association the following
year. Mary Caldwell remained a member of the State Board of Examiners in Basic Sciences and became president of the Arizona Public
Health Association in 1946.
'
Women scientists in the American Southwest from the 1920s through
the 1940s represent an intriguing subpopulation of the region's scientific community. Never a large group, they nonethel~ssdisplayed
many of the characteristics that defined women scientists in the United
States during the 'first half of the twentieth century. As did their female
colleagues elsewhere in the nation, they tended to specialize in those
fields that were defined as "women's work," such as nutrition, home
economics, and, to a lesser extent, psychology, anthropology, botany,
and medicine. Another similarity was the generally higher educational
levels among women scientists in the Southwest, as compared to their
male colleagues. Th~ research contributions of such figures as Hawley,
Smith, and Shreve also indicate a desire to perform at high scholarly
levels. The "Madame CurieStrategy" Rossiter described clearly applied
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TABLE 5. Employers.

Employer
U. of Arizona
Carnegie Desert Lab.
U. of New Mexico
Los Alamos Sci. Lab.
N.M. Highlands (Las Vegas)
Az. Agric. Exp. Station
Az. St. Tchr. Coll. (Flagstaff)
Az. St. Tchr. Coll. (Tempe)
Gila Pueblo
U. S. Interior Dept.
Museum of New Mexico
National Research Council
N.M. Military Inst.
Private Sector
Texas Western College
Retired

1921
1
1

American Men of Science volume
1927
1938
1949
1933
1
2
1

3
1

3
1
1

7
1
3
2

1
1
1
1
1

1
1
1
1
1
1

to the region's scientists as it did to those elsewhere in the United
States.
There exist, however, important differences that also characterize
the Southwest's women scientists. Especially in higher education, these
scientists appear to have been more successful in gaining senior status
than their colleagues elsewhere. Southwestern colleges and universities, because they were land-grant and coeducational, may well have
represented a particularly fertile growth medium for this population.
These schools were not only willing to hire faculty members in fields
such as nutrition and home ecoilOmics, but also provided similar opportunities in agricultural experiment stations. The growth of these
institutions in the 1920s and 1930s provided more opportunities for
faculty appointments (for both men and women), leading the region's
administrators to worry less about hiring female faculty than their
administrative colleagues at the better established colleges and universities in the East and Midwest. 29 For a variety of reasons, women
29. Especially in higher education, administrators often applied antinepotism rules
in a rigid fashion to avoid hiring women scientists. Rossiter, Women Scientists in America,
190-97, 216. This practice seems not to have been widely followed in the Southwest.
For an explanation of the greater opportunities for women in western higher education,
see Handschin, "Percentage of Women Teachers," 57.
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scientists in the Southwest enjoyed opportunities unavailable to their
female colleagues in other areas' of the nation.
, At mid-century, women scientists i!l the Southwest had established noteworthy mdividual reputation,s and haq played a visible role
in the growth of science in the region: Although a small percentage of
the 'scientific community, these women nonetheless held important
positions at their home institutions and earned state and national recognition among their peers. They par~icipated in the institutional growth
of the region's science and contributed to the advance of their disciplines. A hitherto invisible aspect of the region's development, these
women scientists represent an important addition to the history of
both women and science in the Ainerican Southwest.

o

190-97, 216. This practice 'seems not to have been widely followed in the Southwest.
For an explanation of the greater opportunities for women in western higher education,
see Handschin',"Percentage of Women Teachers," 57.
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